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Editors’ NotesReprogramming with Purpose
While many issues remain to be resolved (see Barrilleaux and Knoepfler, vol. 9, p. 103), worldwide excitement over the ther-
apeutic potential of iPSCs and their derivatives remains high. The past fewmonths have also seen a dramatic rise in interest in
a related approach inspired by iPSCs, direct lineage reprogramming (see also vol. 3, p. 382 for a summary of prior work). As
Kim comments in his Preview, several groups have adapted Takahashi and Yamanaka’s strategy to induce one cell type—in
this case, usually fibroblasts—to adopt one of a handful of neural phenotypes, or to even become multipotent progenitors,
without regressing all the way to a pluripotent state. One particularly striking example from Eggan and colleagues appears
in this issue. Son et al. show that they can generate functional spinal motor neurons by converting mouse and human fibro-
blasts with a set of transcription factors. The resulting neurons are even able to inte-
grate in a transplant setting and innervate muscle, and can also recapitulate ALS
disease phenotypes. Direct reprogramming between somatic lineages, although
subject to some limitations, could offer a safer and more accessible approach to
disease modeling and drug discovery efforts. Watch this space for more advances
in this exciting and fast paced area!Making a Quiescent Impression
Ensuring an appropriate balance between cell division and quiescence is important
for stem cell activity and maintenance. Hematopoietic stem cells use a variety of
mechanisms to maintain this equilibrium, many of which are discussed by Trumpp
and colleagues in their Minireview. In particular, the authors expand upon the findings
of two research articles in this issue from the Suda and Nakayama groups. These two
sets of authors explore the role of the CDK inhibitor p57 and show, using distinct adult
and embryonic deletion models, that this cell cycle regulator plays an essential part in
maintaining HSC quiescence, and thereby the long-term reconstitution potential of
the stem cell pool. Beyond the hematopoietic lineage, a third research article in this
issue also uncovers an important role of p57. Kim and colleagues use BASCs,
a lung stem cell population, as a model system, and show that in these cells p57 is among a panel of imprinted genes that
are downstream of the polycomb protein Bmi1. Self-renewal of these multipotent, injury-responsive cells is impaired in the
absence of Bmi1, but by interfering with p57 and other imprinted loci, the defects can be overcome. These findings raise inter-
esting questions about whether there are other ways in which imprinted genes participate in regulating stem cell function.Polycombs Extend Their Reach
Two other research articles in this issue also look at the impact of polycomb activities on fate decisions, but in the skin. Benitah
and colleagues find that Cbx4, which is part of the PRC1 complex, is necessary to help maintain human epidermal stem cellsin a quiescent, undifferentiated state. Interestingly, Cbx4 also plays a role in
preventing this stem cell pool from becoming senescent, via mechanisms
that appear to be distinct from its activity as part of the PRC1 complex.
Fuchs and colleagues, in turn, look at the hair follicle bulge stem cell popu-
lation and find that polycomb-mediated epigenetic modifications follow an
interesting pattern during the switch from quiescence to activation and
differentiation. Their analysis shows that H3K27 trimethylation marks distin-
guish between cells that are in maintenance mode, with hair follicle lineage
regulators maintained in a repressed state, and those in an activated pool
in which at least some cells derepress differentiation pathway genes in
a tissue-specific fashion. Chromatin mapping studies of this sort may help
uncover essential regulatory players and offer insight into the way in which
stem cell pools can cycle between activation states. It will be interesting tosee how these findings compare to parallel populations in other tissues, and also whether the patterns of bivalency are reas-
sessed as subpopulations are dissected further, as suggested by Bhatia and colleagues earlier this year (vol. 9, p. 24).Cell Stem Cell 9, September 2, 2011 ª2011 Elsevier Inc. xv
